Corticibacterium populi gen. nov., sp. nov., a member of the family Phyllobacteriaceae, isolated from bark of PopulusÂeuramericana Two Gram-staining-negative, aerobic, motile, slimy, glossy bacterial strains were isolated from bark tissue of PopulusÂeuramericana. The bacteria grew at 10-37 C, pH 5-10, with optimal growth at 28-30 C, pH 6.0-8.0. Both strains grew with 0-3 % (w/v) NaCl. In the maximum-likelihood phylogenetic tree, the two isolates formed a distinct branch within the family Phyllobacteriaceae, and they were not closely related to any of the genera within the family Phyllobacteriaceae. The two novel isolates werepositive for oxidase andcatalase activity. The polar lipids profile revealed diphosphatidylglycerol, phosphatidylcholine, phospholipid, phosphatidylethanolamine, phosphatidylglycerol and five unknown lipids. The major fatty acids were C 18 : 1 !7c and C 16 : 0 . The DNA G+C content was 56.4 mol%. On the basis of phylogenetic, chemotaxonomic and phenotypic data, the two strains represent a novel species belonging to a novel genus of the family Phyllobacteriaceae, for which the name Corticibacterium populi gen. nov., sp. nov. is proposed. The type strain of the type species is 16B10-2-7 T (=CFCC 12884 T =KCTC 42249 T ).
The family Phyllobacteriaceae was first described by Mergaert & Swings in 2005 . At the time of writing, the family comprised 11 genera with validly published names (http:// www.bacterio.net/phyllobacteriaceae.html). The description of the family (Mergaert & Swings, 2005 ) is rather brief: 'Rod-shaped, ovoid, or reniform cells when cultured in vitro. Non-spore-forming. Gram-negative. Aerobic. Cells cultured in vitro are motile by means of polar, subpolar, or lateral flagella. Strains grow well on complex solid media at 28 C. Occur in leaf nodules and the rhizosphere of higher plants. ' The DNA G+C content (mol%) is 60-62 mol% (De Smedt & De Ley, 1977) . During our research into the endophytic bacterial diversity in bark tissue of PopulusÂeuramericana, two novel strains, 16B10-2-7 T and 4-107-9-1, belonging to the family Phyllobacteriaceae, were isolated from bark samples collected from Caoxian, Heze city, Shandong Province and Qingfeng, Puyang city, Henan Province, China, in July 2011 and August 2013, respectively. The two novel strains were isolated by serial dilution plating on nutrient agar (NA; Difco) (Li et al., 2014) . In brief, the surface of the bark tissue was sterilized with 70 % ethanol for 30 s, and then exposed to 4 % sodium hypochlorite for 2 min. After rinsing three times in sterile water, the bark tissue was ground using a sterile mortar and pestle. A dilution series of the suspension was spread on nutrient agar. Following incubation at 30 C for 48 h, distinct single colonies were selected and cultured on NA, followed by preservation at À80 C.
The two isolates were incubated on tryptic soy agar (TSA; Difco) at 30 C for 24 h, and cell shape and size were examined using transmission electronmicroscopy (JEM-100B; JEOL). Motility was examined by observing cells grown in wet mounts using phase-contrast microscopy (TMS-F; Nikon). Gram staining was carried out as reported by Jenkins (1986) . Growth conditions, including pH, temperature and NaCl ranges, were determined in tryptic soy broth (TSB; Difco) as described previously (Li et al., 2014) . Growth at different temperatures (4, 10, 25, 30, 37, 40 and 50 C) and salinities (1, 2, 3, 4, 5 % NaCl, w/v) was examined in TSB maintained at pH 7.0. The optimal pH range for growth was then determined in TSB adjusted to various pH values (pH 4.5-11 at intervals of 0.5) by the addition of HCl or NaOH prior to sterilization. Gelatin hydrolysis was tested according to the methods described by Smibert & Krieg (1994) . Anaerobic growth in a 100 % CO 2 atmosphere and microaerophily were examined by incubating the novel isolates on TSA plates at 30 C for 1 week in anaerobic jars (Gerhardt et al., 1981) . Catalase and oxidase activities were measured as recommended by Smibert & Krieg (1994) .
Analysis of enzymic activity and acid production were performed using API 20E and 50CH test kits (bioM erieux), and cultures were incubated for 24 h (API 20E) or 48 h (API 50CHB/E) according to the manufacturer's instructions. Additionally, API 20NE and Biolog GN2 MicroPlate tests were performed on the two novel isolates to determine carbon-source utilization according to the manufacturers' instructions. These cultures were incubated for 24 h.
The two novel isolates were Gram-staining-negative, aerobic and motile by flagella (Fig. S1 , available in the online Supplementary Material). Colonies were white, circular, convex with entire margins, slimy, glossy and approximately 1-2 mm in diameter after 48 h of incubation at 30 C. The chemotaxonomic and phenotypic results for the two isolates are given in detail in Table 1 and in the species description.
The 16S rRNA gene was amplified by PCR using primers 8F/1525R, as described by Lane (1991) and Baker et al. (2003) . Two 1435 bp sequences were obtained. After aligning sequences from multiple species using Clustal W, phylogenetic analysis with the type species of related genera was performed using the maximum-likelihood method in MEGA5.1 (Felsenstein, 1985; Thompson, 1997; Tamura et al., 2011) . The resulting tree was evaluated by 1000 bootstrap replicates.
Comparison of the 16S rRNA gene sequences showed that the two novel isolates shared 99.8 % sequence similarity with each other, and shared the highest level of sequence similarity with Mesorhizobium shangrilense CCBAU 65327 T (96.28 %), Mesorhizobium robiniae CCNWYC 115 T (96.24 %), Mesorhizobium sangaii SCAU7 T (96.23 %) and Aquamicrobium lusatiense DSM 11099 T (96.21 %). The two sequences showed less than 96.2 % sequence similarity to all other species with validly published names (http://eztaxone.ezbiocloud.net; Kim et al., 2012) .
In the maximum-likelihood phylogenetic tree, the two novel isolates formed a distinct branch within the family Phyllobacteriaceae. Although the two isolates showed high 16S rRNA gene sequence similarity to species of the genera Mesorhizobium, Aquamicrobium and Aminobacter, they were not closely related to any of the genera within the family Phyllobacteriaceae on the basis of the maximumlikelihood tree (Fig. 1 ).
The ubiquinone of strain 16B10-2-7
T was extracted according to the method of Collins et al. (1977) , analysed by HPLC (Groth et al., 1997; Du et al., 2013) and then confirmed by liquid chromatography-MS. Polar lipids of isolate 16B10-2-7
T were examined by two-dimensional TLC using 100 mg freeze-dried cell material, as described by Minnikin et al. (1984) . For cellular fatty acid analysis, cells were grown on TSB for 1 day at 30 C. Fatty acid methyl esters were extracted and analysed according to the standard protocol of the Sherlock Microbial Identification System (MIDI, version 6.0) (Sasser, 1990) .
T was Q-10 (96.8 %) and Q-9 (3.2 %), and the predominant ubiquinone profiles of these isolates were similar to those of closely related recognized species of the family Phyllobacteriaceae. The polar lipid profile of 16B10-2-7
T contained diphosphatidylglycerol (DPG), phosphatidylcholine (PC), phosphatidylethanolamine (PE), phosphatidylglycerol PG, phospholipid (PL) and five unknown lipids (L1-5) (Fig. S2) . The main polar lipids (DPG, PC and PG) were the same as those of related genera of the family Phyllobacteriaceae (Table 1) . The presence of unknown lipids (L1-5) and the lack of phosphatidyldimethylethanolamine and phosphatidylmonomethylethanolamine (PME) were useful to differentiate the novel species from Aminobacter aminovorans DSM 7048 T (K€ ampfer et al., 1999) . The presence of PL, and the lack of aminolipid (AL) and PME, could be used to differentiate the novel species from Aquamicrobium defluvii DSM 11603 T (Lipski & K€ ampfer, 2012) . The presence of PE, and the absence of AL and PME, could be used to differentiate the novel species from Mesorhizobium loti NZP2213 T and Phyllobacterium myrsinacearum JCM 20932 T .
The main fatty acids (>10 %) detected in the two isolates were C 18 : 1 !7c and C 16 : 0 . The major fatty acids could be used to distinguish them from the related reference strains Aminobacter aminovorans DSM 7048
T and Phyllobacterium myrsinacearum JCM 20932
T by the percentage content of C 18 : 1 !7c, C 18 : 1 !7c 11-methyl, C 16 : 0 and C 19 : 0 cyclo !8c (Table S1 ).
To determine DNA G+C content, genomic DNA of the two isolates was extracted and purified according to the method described by Marmur (1961) . The G+C content of two isolates was measured by the HPLC method of Mesbah et al. (1989) . The DNA G+C content of two isolates was 56.4 mol%.
In conclusion, the two isolates were not closely related to any of the genera within the family Phyllobacteriaceae, and several phenotypic characteristics supported the 
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Nitratireductor aquibiodomus JCM 21793 T (BAMP01000145)
Pseudaminobacter salicylatoxidans BN12 T (AF072542)
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Aquamicrobium ahrensii ; 5, Phyllobacterium myrsinacearum JCM 20932 T . All data are from this study except where indicated. All strains are positive for activity of esterase (C4), esterase lipase (C8), acid phosphatase and leucine arylamidase. All strains are negative for the following: hydrolysis of gelatin, indole production and fermentation of glucose; activity of arginine dihydrolase and b-galactosidase; assimilation of capric acid and phenylacetic acid. +, Positive; À, negative; W, weakly positive reaction. DPG, diphosphatidylglycerol; PC, phosphatidylcholine; PG, phosphatidylglycerol; PE, phosphatidylethanolamine; L, unknown lipid; PL, unidentified phospholipid; PME, phosphatidylmonomethylethanolamine; PDE, phosphatidyldimethylethanolamine; AL, aminolipid. 
Activity of: T by activity of lipase C14, valine arylamidase, trypsin, a-chymotrypsin and N-acetyl-b-glucosaminidase, and assimilation of L-arabinose. The isolates could also be distinguished from the other reference strains based on their polar lipids and fatty acid profiles. Based on these analyses, it is proposed that the two isolates should be assigned to a novel species of a novel genus of the family Phyllobacteriaceae. The name proposed is Corticibacterium populi gen. nov., sp. nov.
Description of Corticibacterium gen. nov.
Corticibacterium (Cor.ti.ci.bac.te¢ri.um. L. n. cortex bark; L. neut. n. bacterium, a rod; N. L. masc. n. Corticibacterium a rod from bark).
Cells are Gram-staining-negative, motile, aerobic, catalasepositive and oxidase-positive, short rods with two polar flagella. Nitrate is not reduced to nitrite. Negative for the activities of urease and gelatinase, and for the production of indole and H 2 S. Major fatty acids are C 18 : 1 !7c and C 16 : 0 . DNA G+C content of the type species is 56.4 mol%. The predominant ubiquinone is Q-10. The polar lipids are composed of DPG, PC, PE, PG, PL and five unknown lipids. The type species of the genus is Corticibacterium populi.
Description of Corticibacterium populi sp. nov.
Corticibacterium populi (po¢pu.li. L. fem. gen. n. populi of Populus, the poplar tree).
The description is as given for the genus with the following additions. Cells are 0.5-0.9Â1.0-1.4 µm in size. Cells are milk-white, circular, slimy, glossy, convex with entire margins, and approximately 1-2 mm in diameter after 48 h of growth at 30 C on TSA (pH 7). There is a weaklypositive reaction for production of acetoin, but a negative result for the activities of b-galactosidase, arginine dihydrolase, lysine decarboxylase, ornithine decarboxylase, tryptophan deaminase and b-glucosidase. The species is negative for all tests of acid production from carbohydrate using the API 50CHB system. The two isolates are variable in assimilation of malic acid and D-glucose (type strain negative). DNA G+C content is 56.4 mol%.
The type strain is 16B10-2-7 T (=CFCC 12884 T =KCTC 42249 T ) isolated from bark tissue of PopulusÂeuramericana.
